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(54) COMPACT DISK READ SENSOR AND READ METHOD 

(57)Abstract 

PURPOSE: To read data from a compact disk track 
using plural laser beams for tracking and reading data 
with a high S/N. 

CONSTITUTION: Two laser beams (A, B) are used for 
tracking to control a radial position of the two beams 
thereby arranging each of them almost radially toward 
opposite edges of a recording track. A difference signal 
is used to obtain tracking information and a sum signal is 
used to generate a read signal. Or, two beams (A, B) 
among three laser beams (A, B, C) equivalent to the 3- 
beam system are arranged toward opposed edges and 
the middle one beam (C) is used for reading. The three 
beams are combined in use to obtain a read signal whose 
S/N is improved and which is emphasized more than a 
signal of any beam. Furthermore, in the combination, 
relative delays (,A ,3) between multi- beam signals 
detected by a photoelectric cell are adjusted to 
generate a synchronization laser signal and then the 
addition including selectively optimum combination is 
conducted. 
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BOWWWCiOSstW^V'X^ffillSr*— * (D'Arsonva 

[0006] ±m<omm^-^<omm. m&&t>it2Lxr 
ROMjc#x-e*>5o ffi.b, ^^o^^^-^^S: 

[0 0 0 7] b Vyy^ym*. R*UJUft 

tJ ! ^9y^r>'^<DMy7^-l*^^'-if)t4rfflv^S 0 



(6) 
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(=±0.0 5mm) «r£CS#J»«# 6 0 

01M*/kiB£*) ^ioTSEW (^-f 

if*#y b7y^©/h'tlcttl*»t5i, 2-&<D 
«3Er 6 0 0t^^ /KDf^f If 

[0 0 0 8] 01 5fi, »^#yhS (HIl 5 (a) ) 
i3^#yhffi ((HI 5 (b) ) £r^-r o -*Ar?-X#y 

^*!/h*«fflt5. if • httR*W 

— *SrSM*fctiU HI 3^*t"4-&0*IR3fc«kHl*2 6 

^Srrs 0 20 

[0 0 0 9] • hAXtfBtt:, — # 

hC(Diiu;frtf> YJvirVy hoffftt^— 

gi-^ 0 CD-ROM#It< 

hEltt, HI 1 5 (b) <o«t3^*So h?y 

ASrJB^T 1 i3(OU—*?%Wk£ 9 2*0>tr— A«riiJlB8 

££i3:, ±>?-\?-j*w^&m<oyt¥Jik&mL,xm 
(01 3) laota^c 

[0010] F7!/^' h (A, B) «\ # 

^F7^y^W^WIUi*l^^7 hC 
Wtt, */h s P*«»«[{S#^-<^«:*abrv^5 h7^ 

[0 0 11] ^^tK^/ h h^^V^ffiJ-tf:^ 

tebyv^^yfflmfS^&mtkm&Z&X^ h7y*^ 

7 7^^fflflSrfTX.5rtffc5o 
[0 0 12] 

[38W**»bJ:5 t-rzWkM] so 



10 

KI*fll#«raMll#IM-5ri:ft<. f-#ft*t»ft-C 
* 5 £ 5 l^lt^ r t S: B ft i: IT v>£ 0 
[0013] CDv^f7/K7 h • h7^^>^7 
Ali. 2o<£> h77^r^^7 h«r/HV^5fc«>fc: 

wh7 7^>-^&^ffiffitW^ N fs^-/-rx^$r3fe 

[0 0 14] rcD*W<D£&*SBfiW\ afcSEStbfc^ 
- *fs />f XJ*;££a>U ^^K*ilfyMB«« 

[0 0 15] r<^K<^fe<0@#K*, hv* 

[ooi6] r<0*w<Dte0>@«ra\ gwT^t^ 

[0017] 

✓^h^-f** (CD) ->^r^M)tfIl!5fifl: 
JBv^3H(H7*>f ^IE^v'^A^Ot^ ^ ^ J: 9Kft 

«HE h 9 y * SrflSMrs**^ l^-if tr- A-C** tftt 

hSrflBw-rsu-if e-Ai ; mm 

l<^u-if lf-Ai:g20i — If if--k£te/BU fgl 
Oi/— if tr— Aco^tK^ hfimllS h7 y?<D 1 ocD^^y 
i>fc**a**S:33#, $&2<DU — if If — J\<D*tfy b 

t*— A^^-y hi:f2^)U- if tT— A^tK^ h(O^S^ 

7K>y h€r^*[fi]^gi5-r5if-^v'^7 L Ai: ; 

if if-A^»Ul-&i"oK*t6ix. ^i^-iffc*-A^7K 

WFlcHfiaWiftlB*:*^**^ If tr— A^#y 

^^b^t/ut^^ BtriscDSfitab-fe^if^B 



(7) 



#H¥8 - 9 6 3 7 1 



11 

— tf tr - a £g?i-«gsc© mm mti m ■*§- &&*k-t s mm 0 
s&i ; (b) S5lEiiMlH]SS*^ro«^HtriEi^»lta^m 

m Lm^*m&-t z r. t id £ •? * £3£fpf±-t- 
[0018] ft^2(D%Bj(i v MiE^ias&asADgtg 

[0 0 19] ft*® 3©3§l§Hli. MIB^HIS&Si^ $ e> 
Id, BufB;!jD2^0m§©ffl;^ft/h©ffi#ISe£^o£ 
5ldf!l t!2coi^-f b<D£:#tff-i§-Sr*B 
^fS^k-r 5 ftiSSJP^© £ <0 fife 5 <fc 0 Sd L t © X- 

[0020] m&m'i<D&wii. AuiE^iHissai^^ h 

ld s Wi\t%i2<DU--V\!—J**tfyy<DRttim j tir*m 

TrTSlgl £Sg2©:7^*,fc'9fife5J:5tdL*:t>©-C 
[0 0 2 1] ft*>g5©3gpifi, £ibldH@©Sil7-r 
/^©ATJldgj^U SufEfEil^-*f§^©«$IW^ii 
± 5 Id Lfc^cor-feSc 

[0 0 2 2] Ht#3S6©38IKI*, mm%sSr®&&. 2 A 30 
^WSOKfflJ:'?^^. MfEjgj£[I]8§;^<b2<@©|!j|»tii 

T*fc5MttlMflrMt5 <fc 9 Id Lfct©t*fc5 0 
[0 0 2 3] ftJjt>S7©3§IJ§li, h^*^ 
(CD) v^7^&t5ft^f^9&W£ffl^TV>52gM 
^^^.^lE^iXJT.xAfcDy 1 ^^^ J; 9 V lE^Sald'x — 
*f§ ^SrlESi Lfc h 7 y ? &mtii-t C DftW 

-yy-ZmW-tzmWcvi — if t'-A^-^K #f--Mi 

if t*-.£,© ?*>©/>&< i t> 1* Scffibu-if 
f-^tiH-r) Sr. ^WLl^- if fc'-A©*;*;, htfSjtlj 
IE h 9 -y ^±ldB&^i>£r*5< £ 9 ld«&¥M;*fftld{&e& 
«>L ; 4>&< ttll <hf|2©w-if tr-^ffl^SiJ- 
— tfi^-r.iSr-g-.^ ig-i — if t*— A^.tK?' h©S#t¥ 

*%m.$L<»mm. 1 &ut^ 2 <D^m^^m^mm.-r^> a 

?ld, ^1 V— iff— A^^-y HiitufE h 7 -;>:?© 1 o 
©^^Id^^jSjroiJ&^'kSrfct, I2©u-f so 
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S^lSjffiH^flS-rs^lcftfflL ; £ (bld£-P~ If If— 
Hd± 9 &tfi^<# #iI©IB«IH''<>- h©«btH 
U ? Bf Id @ £i§S R# m * 5 # if tf- A ;* # 

w-if f-.Md#L 1 ^i"'OR»tfc**©*ttffl«Sr* 
mllECDKttiL-feVif^ttli, efe»$tvfc» 

Ufc*Sfe©.A**r3(ri-5«f-fr®IMH J: 9 fife 9 , 

(b) «rlB«MlHlK^e>«>«IS:©S(rfEI^»!a*ffi-§-S:^ 
-g-LT, IfficDU-if If— A^jKy bSltfa^-iU b£ 

t©A^S:f L> «-A^3*MJESilixlElBSI^»3(I-?-lcfigiJ 
IdSit L tzm^-mm t X *) fife 5 J: 5 Id L fc t © t? *> 5 = 
[0 0 2 4] tt#3S8©*9itt, ttrlEJS-&-|llKAS*P»S 

[0 0 2 5] fS*^9(D^BJ(4 % ffllEig-g'IeJK^S^P, 

id«m<Du-ift*-A^^s' vtoRtom^zmmmmt 

[0 0 2 6] 1 0 W^Kfi, SfrfE^-a-|al^*5 $ 

t>ld N SlEttlUu— if f— A^jjfy hir^l i:l2(Dl/- 
if lf-A^jKy MdM«i-5H5IS)t^WSS«>W^®fttffl 

/^iSl y -< fV9 tS27 w jv? J;t)fife5<J:5ldL.fc 

[0 0 2 7] ffi*flll©iKlt £P>ldH@©*ig7 

/P^WATlldSiKL, WffilB»7 f -^«#©*/MR*a 

[0 0 2 8] SS*3g 1 2 ©389! tt, SSIB^-g-HIKiS, « 
•OA*«5|5**r-f-S3A*#eiiH»IHJ:9**), #A 

[0 0 2 9] fSjfcJg 1 3 ©38^11. StrlE^-e-OggAS, 
(a) JSi ©A7Ji:^2©A^?r^l i:^2©u-if f 
h©S^ft#^^-r«-*©il31Ii]8§W7jm-§- 
fc«BKL*:2A*#ftiai5T, mrlEIE®:x-^ft-^©* 
/hffi»»JS©*5lSrf* 5 1 W@lHlSgP©ta7jm-^ 



(8) 
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IE 2 A^tt&HJ&IPltfv^ * 9 fitSr^-T 5 2 A^3WS 
08&i, (b) ^lCA^^WI2«S(e]KSficoBl W^) 

[0 0 3 0] If 7km 1 4 n&m*. MW&^M'&ifi. 10 
(a) ^-frllBroAMSt, ffittf^oco^H-v-r 

ftroW*{f^^*-r5J;5^«®:roi±l^«***U. hit 

LSI t^2»W^[E)^lc:*3V^THtlfEIE^x-^{t# 
«rftS^-rSI|lS.UtS2CD#^|Hlg§Pttl^ff^-?:^ 20 
^•T5Sl&U t »2(OWSIlIS§Pi: ; (c) jtufEfE^x 

ftld, mJlSS?t±SL.i/— If if— J^xtfy h<DKmm-%-X-h 
[0 0 3 1] ff^3®l 5CO^mn. HfliESl il2©# 

So 30 

[0032] fs^^s 1 6 <Dmwit. mmm itS2©t 

=>-~y hvifimAXRZfmJjbffiUteiSl-y-^ a- 9^-=-y 

[0033] mmmi 7<D#wn^ G-yjivfum*. 
wmi&m? -< ^9 xh z> «t 0 \r- v-ft h (dx-*>z>„ 
[0 0 3 4] i»*«i 8(D&wiz. ^^^9\mm>. 

[0 0 3 5] ft;JfSl 9C^SI1 mllESl t^2©^ 

[oo3 6] tt^«2 on&wtt, mm%;&®mt>K 
(a) fpif-^-w^^^-rsfcfe^, flute^i tm2<D 
u-*f \f-j±y,-#y b(DB.&im^&m-rmm®m<?>mt> *> 
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usst ; (b) im<DAti^t. &M(0 2^(omm^ 

(c) mgrroA^ffi^Sr^U ^A^ffi* 
lUS&fflt ; (d) HffiEIS^-^wS/Mg^Sr^-rs 

y Y(DK^m^rx^,^mmmMm^<omtsm^r\z.mi <o 
xt>*mm\-. mi<D^m®^m<r>m^mmcm2<DA 

ts*mm^m2<Dlm&i}k£<Q&z>£o\z\.it.h<nx 
[0037] st*;® 2 1 <D&wii. mmm 1 flnnsa^ 

[0 0 3 8] ff*5 2 2<D3§I^W\ flfrfS^2#lgIeI^ 

as. HfrfBScW u w — r l^-A^^-y h(D&.ftm-%xhz> 
[0039] n&m 2 3 <D&w\i. mmm 2 oimn&m. 

[00 4 0] if 2 4 <D5§ggi3\ ftrlES 1 

fltfe^mLi— if t'-^^^-y KDsitft-§-T-fc5 

mrlEii@lHlK^tti^f-§-?rB*fB-§-i LTftffi L^S"t" 

[00 4 1] IS*«25©^li > =y^hf^^ 
(CD) v^^^t^^OS^^fflv^^ia^-r^ 

^ fe^i/^. ^ ^ »-7 ? - ^ ^ie^ei-x —9 m 
i,tib7y9fi*<b. mtTzm^-mnms s^scdie 
mx.Tf$im<D^- i?>-y*\c&t>itx § e©^7 * 9 *m 
1 1- £ 9 ftiii'sim-rjijc c Dsgffi b-t >- 

if^filc*3V^T, tmaCDiy^^Ad^ MW.h7y9& 

mm-r^mwc<Du~ if t'-A«r-&^ x ^-f-Att^©^ 

lE^x-^fS-^-SrStW-t-fcfetw, «^StrfEi — iftf- 
CD t t 1* (W^, WetiiLU-if 

te-r) sr. ^ttibu— iffc'-A;**.;, hd^Htiiah^y^ 

< ttfl b$&2<DU—f tf— ASrffi^^5i^— jKv'^t" 

^SlXT/S2(D^-if t'-A^dfj/ MD^M^(R)(a:g 
&m$L-fZ,£ Sli — if ^-A**s, MSmlfE h 
7 ^i?<D— jj<D^y*?\z¥®.Jjft<Dm<P-b&&Z. %2 
U— if t*— A ^ 5/ h list! IE h7?^ (Dflfe^cDai 5, 
¥^f6]CDB&tf^5r*Jt. BtIfEMSr«^cro u-if f-A 

iflf-A^#5' K-itJ^w-r^t^iirofE^-r-o-h 



(9) 
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»*jtfc»*©ffl^si5fflLft-g-*r^m-t-fc»tc N mm 

IV- tftr— A % ®l U— if I — if If- 
AKlB^i-Sflaacilfc^Jtefcailfcfc^^Lfc^ 
A*. ^1 A^ST/B2A*5r^-r5^H]^J: , 9^ 

gng^-isg&fHas, (a) **©*s£-3tefctu»*»e># 

fcixfeflMEWStti U m 1 &T*m 2 © u-if tf-Ay *y 10 

hRitflr*iw©H«ffiJt«finiii*t«ri86*u» tBawras 
^©^vwiBSttau, nst;i2©i — iftr— a^jK 

; (b) fltrl5©3o©ig®[5isg|^^tb^{f-§-triS 
nlt> #*©>&^3te&aS©ai;fcj^»bix3flifeS£ 
WL, m 1 2 © if if— Ayjtfy hK£HS#© 

fim©fi*J«*.fc 9 t> J: 9 jE*fclB*?*-*flM§-«r*» 
■ffi*— W*flr»*r»*r* r t ic i 5 IBfikT*— * 4r3S 

-^tp^-a-lalSSi: ; (c) B&fBSEfflLW— if If— Aytfy 

b-cfflv\ stfia#S[Hiss^©m^«^?rJt^ 

[0 04 2] SSsfc^S 2 6 ©3S93W\ =» h^W * y 

(CD) fy-rAOn^^y yy (CD) 

9 8flf£fflv>3*{Hy-r y yiEI^-Cxy^- A©f-f ^ 
y J: 915®®^— ^ft#S:fa®Lfc h9yya»P>gEtti 30 

fiHW-r-6*»©v— !f If— A«r£*, €-t'--Miffil©y 
#y Mc»U-CH^UfclB«RSrft«ri-5llWBia»lB±© 

«■* iy#y h&mm-t-zx.ottmiztetttii.w&GL ; 

**©8trlB u— if tr— ASr«rE h 9 y y Srf -E?^*S* 
ftK&BOT&i-5if— sK^yf^fc-^^ Siif— tf->y 
7i«W< ttmiXVIB2©v-iflf-A=Sr-effl 
U #*©u— if t*— a^tK?' hroSlt^^a©^ 
£ 1 StfSil 2 ©¥ ^yfa&Sfc jg§H"S J: 9 tw v $11/ 
-iftr-A^jJfy h©^^(Bj©»«t>^*Wiah7y^ 40 
to— ^©^yvnc-g-frit. m2 u— if tf— Ayjtfy h<z> 
^^©^-frSriiyiB h 9 y y ©fife^©= y i'lc-g-fe 

*SIESS:^Sc©W'-iffcr-A^#y h©^S^|igfi[ 
SSrP©i--5©l-'ttfflb ; =S-u— if if— Aystfs/ b©S 

if If— AfcStL 1 ^©fiJ-g-T-^ft, MIE h 9 y y tcft-o 

fctaiev — if if— A*** b©ffi*fsfifci-<t oiijAft^ 

ffl^fflLfa-i-Sr^Wi-fcfelc, ifflUi/- if tf- so 
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a, mi I'-if if-A&t^m2 1 — if t'-Ai^^-rs 

fflM©tt-£**ffi«te**«ttLfcttfflLAZK m 1 A 

mmtK (a) ^©isst-r-o-h^B&i^NFic^b® 

*©^ffl(t-f-as#P)Jx5 J: 5 fc«rtE©«*©3t*W«© 
ta*«-g-Sra«Wfc«iiS*Sr4:» (b) ^fy^ 

(a) A^orafflflr^Srte-frUTlEtty*— ^«#Sr±9 
jE«lc**i-*tS-&«*Sr»* r i Id J; 9 J: 5 K L 
fct©T*fc.5 0 

[0 0 4 3] ff#JS2 7©5§ggi4, fiTfEig-g-y y y 
*«©H»«*©*MS«*inJI ■?*><& -fc 5 I- L7t t©T* 

[0 0 4 4] »*«2 8©3&Hj3Ji, HlJi5^-g-^v i y7 P ^ 
#i08^ft«rfv^J:5 lcbfc>b©-Cfc5o 
[ 0 0 4 5 ] ff^352 9©3§?H«:, =^^hf^^^ 
(CD) ->^^A©=i >/*y h^yy <h}fc^St&9 8E 
HfSrEv^SKKTV * ?E»^fAf»f-f * y J: 9 
iE®EK:y- * ft#«rtB« L fc: h y y y 5> 9*- ^ £K 
ttSi-^ffilcti^T, ftriECD^y^^dS, mffEhyy* 
if t'-A^^ N #t*-^(iffe© 

«&©mrlEV'— if «f— A©4>©1* Q*gL Srffib 
v-iflf-AtlE-T) fE^y-^SrKm-rfcfetc, 
SStULV— if t'-Ay^y h*sStrfEh9yy±tCB&4'^ 

t!2roi/- if tf— A*fflv>Sif— jtfs^^.&Srg'SK 
^§->5rroi — if if —Ay #5/ h ©R*W$3&aL©^#IB 1 
S.U ! m2©v-if t*— Ayjj^y h©^M*[6]^g?r^i- 
J;5ic. mi if if— Aystfy.HiiMrSBhy yy©— 
^•<Di2/v J tc^^-^©B&^^Sr*i#, iftf— 
Ay^fy hl4ffilEhyyy©flfe*-©3iyi7lc^^© 
»f'E?*is#, WIH^Sr^S© v-if if— Ay^Ky h<D 
¥«#fl«fc««HPI«-f *©fc:ttJBl, ; — if f-^y 
#y h©RW»«*tfttHUT«*flH9-UJ*K«*-t-Sfc 

»tci#u— if e-McMV 1 ^©fd^-esiJtfc. StrlE h 

y y y IwftofcSUia u-if t'-Ay xKy h ©ffi*f^te(c 

(a) «*©1S»-f'<>h*S|»Pl^Kl*^b**©Plffl 
?rjl^«3lc51jl$-&5r (b) y^yT* (a) 

[0 0 4 6] |g*3S3 0©3§?fili, WIHife-g-yy y7°ds 
«»©P^«#©ij»^*Dfiin3S-efc5 <t 5 t-bfcfc©-? 

[0 0 4 7] IS^3 1 ©38^13:, mJlESg-g-y ^ y 



(10) 
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[0 0 4 8] 

b (A, B, C) % fip*> % b?y*Z'4rm\Z2X#y b 
(A, B) ^KtHWBKli;*** h (C) ^rftffl 

t^o 3*#yM4, HI 5 (b) \Z» Ufc«fc 5 t-Kg 

[0 0 4 9] ^aKy hCtcJ: 0$8£i-5fB-§-<0 w</u 
^e>o£»li:»JESt5iiS u^^^bt, try 
3t£*t5o ?^Ktttli: try htt«BOfll#*{kW:, * 

[0 0 5 0] *#y hA2WtBlc«JSi-5«#«r*** 
#y hC©tt#©±Tfc:«bT*><5 0 r ©SOMfl-Ctt. 
xzffy hAtt*#y bC X *) TA^ttiiA>"C*5 9. ^ 

■&0>tt. 5 fc. *#y HB©*Jt»ft«fk 

[0 0 5 1] hAir B^fe<Z>jSE7^tt. **KyhC 

fc«\ B*IBJiEtfttn?*<*#y hA£B<D^frg&$HcJ: 

y= [Ra/Rf] A + [R B / 
y=W A • A + Wb • B-hWc • C 
5£4*z>Ra, r b , Rc, RFliiDS^yM12^gSi 
Si 0 7, 1 0 8, 1 0 9, 1 1 0©8St»:**«S 
t5o fi^1ttWK=RK/RFT% K = A, B, Ct*fc5o 

[0055] «pmw©36*a*m*fs#y tmwwoyt 
^-a' , b, c x tmmmMS'f * 

y=W A Uax + da) +Wb (a 
[0 0 5 6] ^«rUfc»ffl|fl*S:3i9-^6«J«-r S 

y5t*0> (y-x) IS, Sc<0±5^*^o 
£ 2 = E { (y-x) 2} ... (4) 



[0 0 5 2] (A, B) W\ . h 

10 9y*fc»ofctTy ht^KtbTlEftSih/tv^T* 

y^^DBttlcjgWjrasfe, 3*©#*HJ»G>W*« 

[00 5 3] B2tt, 3^*y h**IU»(t#*r!l**i- 
«lttfc«Sr«L"0^6. *6fcUJ3-=y M01I1 3tA 
M^1 0 2, 1 0 3, 1 0 4l:^^*^hA~ B 

20 ~ c~^£><£> ft {fi-£ 0 rco^W^-^yh 
tt, 3-A^tc*fLl£\ BPfe, W3-&«>3t«kHJ«Sr*U 
T*5 9, R***<03ft« (A - , B~~, C — ) KJfcWbfc. 
3o<£)«^tff^- (A, B, C) ^tt}*-r^o il^Tt 

fcajg^ppfl ta^tbh mm*-- yno6iio5« 

C iii|a=!/H0 5il0 6^5)© (ta+tb) 

*bfc*qJM.= y Mi 2t«t§ 0 
30 [0054] jpgL^xziy hi 1 2 (Officii, 

Rf] B + [Rc/Rf] C •-• (1) 

(n A , n B ^fcflnc) £ Ofn <h LTSitt S4§ 

A= a a x + n a 

B = a b x + nB ■•• ( 2) 

C-acx + nc 

a a, a*RTfacte, it *Jft»tHfc'C*>636*6, 
A (1) XV (2) *»6»ca;}p»fe*L5o 
BX + ne) +Wc (acx + nc) — (3) 

/MC-T5Wa, w B , Wc©«*Ta;-e#*.fe*t5 0 

[0 0 5 7] 

[»1] 



50 



(11) 



mmw-s- 9 6 3 7 i 



19 
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W * a A [l + S A +S B +S c ] 

WB= JL[ h_] 

8 a B [n-S A+ S B+ S c J 

w if S. 1 
c a c Jj+S A +S B +S c J 

S A =a A x*/n2 

i 5 = E{x 1 } 
and ii|=E{n;}, K = A. B.orC. 



where 



[0 0 5 8] rro^Sit 3ffi^©x5A^m^-ic 

itmSk, Sb, Scli. A, B, CCDSNitT-fctK 
a», as, acte&*#v hR&m-%-(0¥-ti3fttttB-%-m 

(C^&LT^fUi, a a t a b li— §fe U ac<fc9/h£ 
V. £fc, V At BSr#* tV M*3lc^#, fc> 

£ 5 (Ciag-rtttf , a a t a b ttBS a c 

/20fi/i5 0 

[0059] ttix<Dm&h. m^mmmis wl&<d v 



^fX^^^df- (n 2 A" 



i 2 c ) zmvx. 



[0 0 6 0] @3(Cffero*J£^J^^-r o S^-BMA 

7 /W* 114 RTf 113 COA^) £ LTiD^L h 
tt5„ ^-t<07^^?113, 114, 115i 
w A =R A /R F ,-L[- 



S A +S C 



(5) 



/V*<0Kf1\frffii: LT^Og^fcS (Wx.fi, Lee, 
Y.W., a iIfa<BJKW«i&" , John Wieley & Sons, inc., 1 
960 f pp.355-426£#H8) 0 3 ti<D7 j comiJ ZtoW 

[0 0 6 1] g|4 0 3 ^^rbfcv-^^^Oftt?^ K 

7BiBCT?S>tU ffi#A~£{5^B<0SNJfcj5S;EV^E 

/i^srjav^-c, 08-1 io tmwmm^i 1 1 

&&Mte-tZ>Zk&mteZo RA/RFMRC/RF 

So 

[0 0 6 2] 
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(6) 



[0 0 6 3] 7^;^ii3-n 5©i5ftaSSti- 
[0 0 6 4] ^J:3*tta^T-Cf4> au&^^lck 



-e^cD^/l^te, TIE3tiRJC|E*SixTV>5o Mohant 
y.N., a 7^A«#(0ffMfii:«Sir fettfVan Norstra 
nd Reinhold Co. ,N.Y. . 1986 , pp. 476-509 ; Gelb.A^, 

"fcmWcMfefe" . MITPress.Gainbridge.MA.1974.pp.ll 
9-143.) o 

[0 0 6 5] H 5 «03Wli«fl!)»frB:. WSHISg 
M (NN) i«fflt57^;^«:fflv^^5, #SIe1S& 



(12) 



4^58^8-9 6 3 7 1 
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[0 0 6 6] mS<V~>*7-J»\^ mifc<D£t>lZ, 3 t*(D 

ytmm&i o i tmm^-v h i o 5, i o 6 10 

y M 19 i WSlHlSSffl 1 2 0 £^A,-C-V^„ 

y M 1 gciftii, ^teisi 1 9®a^7-l , yi 3 0 

W^A^fS-^- (A' *fc»4B) ©ffS«#v 7 y (te 
381 2 0(4, S*lc:Sti^-Brfcll{f^^^?r^-r 

sA^fi^Niero^yT'sr^eL.-cv^,, &m-rn 

(4, ^-.xT" (#ll£) 1 3 014, ^^--y hl20l; 20 

^ V ; a + sU + sJ 

[ 0 0 6 9 ] _hIEG>e»H»4. nft©7^;^#S 
Sln( t )(0^^^^^^*flSi-5o 

u ' y 1 n! (n-1)! 

n(n~1)(n-2)(2 P r* , 
3!(n-3)! 

30 

[0 0 7 1] 9 /K£>#3S5£(D1r s> h { I n ( t ) } 

BlalKiKl 2 0*©IlIO=a-ny^ ^^n- 
fcV* (M-P) i^-pyj; 9fltfiSc£*L£«£\ * 

[0072] «&<nm&7 ^*mm&&n=-~iy hi 1 40 

9l21ttffli-*r (XSt Lee op. cit . ,pp. 481 - 

e(<o) = -tan-'(co/a) 

[0 0 7 5] £©«*fcEJ*«tt?^— A-S©ifc*!E*£ 

fc?>trtt>ei^t-fo5. so 



22 

wsniK^tt, tmmnmi o st i o 6i:iotia 

^7*13 OI4fetBSU 5 iiMro^S(-'utffl$tt5 <> 

[0 0 6 7] 09*.tf» BBfcij^^A^igiMHtt. El 
5<DW7J^s'7 B l 3 0 (c*tJ&LLo- Ln-i »c: 7 ^^96 

iSiB»*aiaiSIH2 0 0!SSjtt?SlcgattSixTV^5. 

M 2 0 0 o S -¥®e*BS^:f4. 

H(s) = (a -S)/(a +S) - (7) 

Xh 9 „ (<o)£*TU 0 7lc^i-J;5 

8 (co) = - 2 tan" 1 (to/ a) "(8) 
[§Ig&ijH2 0 1 (4. T^ro^ffiiiea#tt£=frU 
A(s)=v r 2 a/(a + S) "(9) 

«> 5 r t i9> t #»c«l5t W * 5 . 
[0 0 6 8] 
[15:3] 

• ••(10) 

[0 0 7 0] 

[#4] 
n(n-1)(2 P r a , 

2l(n-2)! 
V ' ••(11) 

..]•- 



501) „ flU ^^/P^jtfD^^VW^J&^iS 
£tet4i&^-C-#< , HI8tc:^-r4 5(^ (Sili7-f;w 
* £rE?<Jt-iIig Ltfffi L-T 4v\, 

H(s)= a/(S + a) ••• (12) 

[0 0 7 3] @9 ( a ) KL*-*-««*©fi««#BB»rt 

5t a 3) B9 9 (b) izm-rwimmm^ (14) 

[0 0 7 4] 
[*5] 

-. (13) 



... (14) 

[0 0 7 6] m 8 <DiS?S7 -< )V ? <D :/tti;t)l4, A^J 

^K^^/w^^y^i 3 oxmm&frzmmc 



(13) 



6 3 7 1 



23 

r££^LT^$ 0 ^J:5J-UT, (o> = 0) 

ot, »=aOWF©ESS*r4«/4©IBI«T?*V»y >- 

9' li^R^^^ h/v-Srz -¥ffi0>3M£R-fc-C±7c/ 10 
too 7 7] *»J:5fc, &Ktt4MB ZhlthL, 

t£&hmn*mf-rz>7 4^*^-v v 1 1 5^*l 
[oo7 8] #^>r^^-fe^p« ^KonaeiiiKtt («i 

tf. 3jgfeop.cit.Lee ; XT/Irvine.R.G. , "«a^±S*g«g=0 
#t^<b/S^" x Prentice, Inc. .Englewood Cliffs ; N. 
J.,1981,pp.311-313^l5*g(0*D<) a*W^A<*Pfctt 20 

[0 0 7 9] StfH 5 Sr#fig S 0 1 

2 of*#gm&ffl-efc!9, m- pm^^-ci >ogttii 

(A' RxfiB) \ZL#m&&#tt\~tZttM==>*.*-*> 
[00801 010 (a) te, NflOAA*H*«r*-J-* 

#&IHBffll 2 0^LTV>So #»©M-Pa=a- 

Dy3 0 0«iili:i^^ lfiM-Pl^^-Dy 30 

(OmtiM^^X^o B10 (b) to^fM- PI^ 
^-oy3 0 0[t Nl@^A^*&3fc£r^U r*Lfb<7>$S 
*S:^^ • 7n-fey-9-tJiSM*U #A*«#«: ltt 

<D*^>r h 3 0 1 iciotlspftLtWSa 0 2t*i 

*#»JD»fPSr»*bW^i"S. lfiOft«^^ 
iry hA^3 0 7£|£ttT^5o ^^-^o-fey* 

fcS^^^^aWttSr^ri-Sf^BBBfc^^y h 3 0 3 

[0081] ^m^m 1 2 0 is. aaft*riE**A 40 

*«#A' 3tt*BSrA;fcU L-C3lC5ffi;t/l 2 

[0 0 8 2] ±|a<o«;to 9 fc. fi#C' 1 1 

3cotti;fj£JtitfcU JttSEttJIJ: 5 7^;^ 1 1 3<Dffi# 
&m$&ffll 2 0 ^(^^^a-Dy^^x^ h 3 0 1 

7^^cj:saiE®i«iEr&tt. mi 1 \z7F-r& 0 \z$m 
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ftHntUS r =f y x a asftfff w k < *a ttr ^ 5 («| 

git, Addison-WesleyfflJKtt. 1991 .pp. 1 15-141^15 

*:*>r MB«5ffl<Z>SfJ»fs#*tt»i-5 (Bernard Window 
StfSamuel D. Stearins, 'tiU&m&fXTJ** , iglSfS 
^-t&m. Silt, Prentice-Hall. pp. 270-30K (198 
5))c 

[ 0 0 8 3 ] B 5 ©^f Ai^i^^tWfi, 2NfiW 
A*ffi*^^t-^¥»S[H]^O^ffl{cS<3^T^D, 
nJj<D&m=>-~y Ml 9a»&#*N«0>ttW}«ra» 
9, an»3.= y Ml 2-.coA^^r. ^WSlHlSS^cDta 

[0 0 8 4] m5<Di/X7 L J*<Df&<DmMW±. im^B k 
A' SrlS4 0«fc5^*PffFrtB^b-C, »ffi^=^Hl 
5 £#&ma§*B 12 0 Srffiffi Affile UT^So 

[0 0 8 5] te^ffi»i, 2*#y hStU— IfifcHJ 

:^£fI#*m©N:£fcttfli-*-S« A' irB^fp^ctS 
«t#»tU (A 7 -B) <om> 

[0 0 8 6] *fc, 3fi^U— if*#y hSr/B^TIEfi 

r 3fi£j8;LSi — If-xtfy Mcfcififli-e# 
5 G 3(BS:ii$«S©^' If tf-A*7tfs/ MS, 

«JBLfci§£\ h 9 y ^ ±lc © u-f ^ # h t* 

[0087] u±(omm\zio^x, *&wtefts£(DmM 

*«M ^ffiffl 4: ^3&JK-r 5 r k t£ < m* (DW1E k 

jE3E*5BriBftr.tttwe-e*)5. Sot, r^sjat^ 

[0 0 8 8] 
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Ate, 2ooh7y^^^*yfS:fflV^fc*lcb7 
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-T0T-fc5 o 

[011] a*#«BI«IPi*-frS/^^AtiSi-B-C*> 

So 
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[01 3] CDJBv-iF fcf[jfi*i>**-^i:»4fcv 

[014] h^^^v'^-Mc^tt 

[015] *^7K>> hfe (015 (a) ) t3X?$>y 
hm (015 (b) ) Sr^i-0-CfcSo 

10 1-«^5/h, 1 0 5, 1 0 6-jB8EIK, 

10 7-iio-fiSt, lii-KJWBS, 112- 
m&^—v K 113-115-7^;^, 119-f 
ffla^yK 1 2 0-#eiBlKfH. 2 0 0-»fi@B, 
3 0 0"-a-ny, 3 0 2 — 2JD3MS 0 
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